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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 
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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indain Standards, after the draft 
finalized by the Electric Fans Sectional Committee had been approved by the Electrotechnical Division 
Council. 

Supplies of the railway carriage fans to the Indian Railways have been made in the past on the basis of 
the IR specifications for the railway carriage fans. Although there is lot of commonalty between 
electric fans of other types and the railway carriage fans, the latter jare required to withstand rough 
service conditions with minimum and simple maintenance and also have special mounting design, etc, 
suitable for railway carriage. With a view of utilizing the experience gained in the formulation of Indian 
Standard specifications for other types of fans and also the information available at international level, 
it was decided to formulate Indian Standard for railway carriage fans. 

This standard was first issued in 1972. This revision has been prepared to take into account the 
developments taken place since then and to bring the standard in line with the changes already 
incorporated by Indian Railways. 

In preparing this specification, the general aspects accepted in the lEC publications on electric fans 
have been adopted. Assistance has also been derived from the following: 

E.4-70 IRS Specification for carriage fans and regulators ( 24 volts, dc ). Indian Railways. 

E.4A-58 IRS Specification for carriage fans and regulators ( 110 volts, dc/ac ). Indian Railways. 

lEC Pub 342-1 Safety requirements for electric fans and regulators. Part I ; Fans and regulators 
for household and similar purposes. 

Unless otherwise stated, the tolerances on dimensions specified in this standard shall be 'Medium' in 
accordance with IS 2102 ( Part 1 ) : 1980. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test, shall be rounded off in accordance 
with IS 2 : 1960. 'Rules for rounding off numerical values {revised )'. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
RAILWAY CARRIAGE FANS ~ SPECIFICATION 

( First Revision ) 



1 SCOPE 

1.1 This standard specifies the requirements and 
methods of tests for ac and dc fixed, swivelling 
and bracket type fans, including the associated 
speed regulators, for use in railway carriages. 

It covers the following fans: 

a) 24 V dc fans for conventional 24 V 
coaching stock; 

b) 110 V dc fans for self generating 110 V 
coaching stock, and dc electrical multiple 
units; 

c) 110 V ac fans for coaching stock with 
end-on-genevation and mid-on-generation 
coaches'and also for 110 V self-generating 
coaches and dc EMU stock where 
invertors or motor alternator sets are 
provided for 110 V ac 50 cycles feed for 
working carriage fans; and 

d) 140 V ac fans for ac electrical multiple 
units. 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the 
following definitions, in addition to those given 
in IS 1885 ( Part 55 ) : 1981 shall apply. 

3.1 Railway Carriage Fans 

A propeller-bladed fan, unless otherwise 
specified, having 4 blades directly driven by an 
electric motor and provided with a device for 
mounting on wall, ceiling or a bracket and 
intended for use with free inlet and outlet. 

3.2 Extra Low Voltage 

A nominal voltage not exceeding 42 V between 
conductors and between conductors and earth, 
the no-load voltage not exceeding 50 Y, 

3.3 Cooling Air Temperature 

The temperature of the surrounding atmosphere 
in which the fan operates. 

3.4 Type Tests 

Tests carried out to prove conformity v/ith the 
requirements of this standard. These are 
Intended to prove general qualities and design 
of a given type of fan. 



3.5 Routine Tests 

Tests carried out on each fan to check the 
essential requirements which are likely to vary 
during production. 

3.6 Acceptance Tests 

Tests carried out on samples selected from a lot 
for the purpose of verifying the acceptability of 
the lot. 

3.6.1 Lot 

All fans of the same type, and manufactured 
from same material under similar conditions of 
production shall be grouped together to 
constitute a lot. 



4 SIZES 

4.1 Standard sizes of the fans shall be 225, 
and 400 mm. 



300 



NOTE -— Size of fans specified above are subject to a 
tolerance 'Coarse' in accordance with IS 2102 
( Part 1 ) : 1980, 

5 STANDARD VOLTAGE 

5.1 The fan shall be suitable for one of the 
following rated voltages and the corresponding 
voltage range: 

Rated Voltage Voltage Range 



24 Vdc 


20/36 V dc 


110 Vdc 


98/135 Vdc 


110 V ac 


98/135 V ac 


140 V ac 


98/168 V ac 



6 RATED FREQUENCY 

6.1 The standard frequency for ac fans shall be 
50 Hz. 

NOTE — Nevertheless, fans made for other frequen- 
cies shall be considered to comply with this specifica- 
tion provided they do so in all other relevant respects. 

7 NUMBER OF PHASES 

7.1 The ac fans shall have single phase motors. 

8 DESIGN AND GENERAL CONSTRUCTION 

8.1 The fans shall be of three types, namely, 
fixed, swivelling and bracket type. Fixed and 
swivelling type fans shall be of 300 and 400 mm 
size and bracket type shall be of 225 mm size. 
The motor unit shall be so designed that it may 
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be readily dismantled without disturbing the 
fan base. The fan shall be of robust construction 
to ensure satisfactory opsration under condi- 
tions of vibration, rough usages, etc, obtained 
in the railway carriages. The design shall be 
generally according to relevant figures. The 
dimensions and tolerances shown therein for 
different parts shall be strictly adhered to. The 
fan motor shall be totally enclosed and of one 
of the following types: 

a) DC motor shall be series wound and shall 
be provided with an inspection opening of 
a suitable size with a dust-proof cover to 
facilitate the inspection of commutator 
and brushes. 

b) AC capacitor type motor shall be so 
designed that the performance of fans 
working in dusty atmosphere is not 
impaired. 



8.L1 The dimensions of various parts of fixed 
type fans are given in Fig. I to 5. 

8.1.2 The dimensions of various parts of 
swivelling type fans are given in Fig. 1 and 
Fig. 6 to 11. 

8.1.3 The dimensions of the various parts of the 
bracket type fans are shown in Fig. 1 and 
Fig. 11 to 15. 

8.1.4 The motor inspection cover of swivelling 
type fans shall be provided with an arrangement 
to make the cover captive as shown in Fig. 10. 

8.2 Stampings 

Stampings, if any, used in the construction of 
fan motor shall be made from electrical steel 
sheets ( see IS 648 : 1980, IS 649 : 1963 and 
IS 3024: 1965). 




^DQ 




♦Punch 5 mm type IS 6680 : 1992/1 A. 
NOTES 

1 Unspecified tolerances on dimensions shall be medium to IS 2102 ( Part I ) : 1980. 

2 Oxidized-copper finishes as per IS : 1378 : 1987 and lacquer in accordance with IS 349 : 1981 to be applied on 
oxidized surface. 

All dimensions in millimetres. 

Fig. 1A Corrugated Blade Sub-Assembly ( 400 mm ) 
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1-5 CORRUGATION 



3-2 HOLE FOR SPLIT COTTER 
PtN 3-2x32(15:5^9-1974 STEEL) 

M 5x0*8 TAPPED HOLE FOR 
BLADE FtXiNG SCREW 



f 

32 
i 




^Punch 5 mm type IS 6680 : 1992/lB. 
NOTES 

1 Unspecified tolerances on dimensions shail be medium to IS 2102 ( Part 1 ) : 1980. 

2 Oxidized-copper finishes according to IS 1378 : 1987 and lacquer in accordance with IS 349 : 1981 to be 
applied on oxidized surface. 

All dimensions in millimetres. 

Fig. IB Corrugated Blade Sub-Assembly ( 300 mm ) 



8.3 Blades 

8.3.1 Unless otherwise specified, fans shall be 
fitted with a set of 4 blades made from mild steel 
sheet of a thickness of not less than 0-9 mm. The 
blades and the blade carriers shall be securely 
fixed so that they do not loosen in rough usage 
normally obtained in railway carriage. The 
complete assembly shall be statically balanced. 
A suitable grease catcher shall be provided on 
the blade assembly. 

8.3.2 The fan blades shall be corrugated to 
prevent distortion during service and handling, 



The fan blades shall be as per Fig. I A and IB 
for 400 mm and 300 mm corrugated fan blades 
respectively. 

8.4 Heat Resistance 

No readily flammable material shall be used in 
the construction of fan and regulator. Moulded 
parts, if used, shall be of such materials as will 
withstand the maximum temperature attained 
in the adjacent component parts. 

8.5 Moisture Resistance 

Only suitable material which is resistant to 
moisture shall be used. 
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FAN BODY (FIG, 3) 



CLOSE MESH GUARD {FIG 5) 

FAN BLADES (FIG U 






3^5* FOR SWEEP 300 



ENLARGED VIEW AT X 



NOTE — Unless otherwise specified dimensions are applicable for both 300 and 4C0 mm sweep fan. 

All dimensions in millimetres. 

Fig. 2 Fixed Type Fan 
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Material : Cast Iron Grade FG 200 ( IS 210 : 1978 ) 
*Cast 5 mm type IS 6680 : 1992/3. 

NOTES 

1 Unless otherwise specified dimensions are applicable for both 300 and 400 mm sweep fan. 

2 15 mm lug thickness will be maintained with spot facing on inside surface around fixing hole. Thickness of spot 
facing shall be maintained at 13 mm, Min. 

3 The mounting hole shall be ^ 13 in case of 24 V fans and shall be ^ 9 in case of other fans. 

All dimensions in millimetres. 

Fig. 3 Body for Fixed Type Fan 
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VIEW OF COMMUTATOR END WHEN 
COVER REMOVED 



Material : Cast Iron Grade FG 200 ( IS 210 : 1978 ) 



*Cast 5 mm type IS 6680 : 1992/4. 



NOTES 



1 Screw head pocket to be filled with soft solder or epoxy resin ( see 8,12.1 ). 

2 Unless otherwise specified dimensions are applicable for both 300 and 400 mm sweep fans* 

3 The body for bracket type fans shall have suitable fixing arrangement for brackets as shown in Fig. 13. 

All dimensions in millimetres. 

Fig. 4 Motor for Fixed 225 mm Bracket Tyjpe Fan 



8.6 Bearings 

The motor shall be fitted with deep groove 
single row ball bearing of approved make with 
an inner race diameter of 10 mm for all types 
of fans. The design of the bearing housing shall 
b^ such as to permit armature being removed 
together with the bearings. The outer races of 
the bearings shall be properly fixed to prevent 
creepage of the bearing in the housing. 
Adequate provision shall be made to prevent 
grease creeping out, alternatively grease sealed 
bearing shall be provided. The housing shall be 
of simple capacity to hold suflScient grease for 
normal working for a period of 4 000 working 
hours. The nominal dimension of ball bearing 
shall be 10 mm ( ID ), 30 mm ( OD ), 9 mm 
( width ). The bearings shall be of normal class 
Po tolerance as per IS 5692 ; 1988 and normal 
radial clearances as per IS 5935 : 1970. The 
bearing designation shall be as per IS 6455 : 
1972. Alternatively if agreed between the 
purchaser and the supplier, the motor shall be 
fitted with one ball bearing and one plain 
cylindrical sintered bush bearing, conforming 
to Gr I-Bl ( low density of IS 3980 : 1982 ). 



The nominal dimension of bush bearing shall be 

9-589lSoi8 mm ( ID ), i5-989iSo2i mm ( OD ); 
20-6 ± 0*165 mm ( L ). Provision of additional 
lubrication by oil soaked felt ring shall be made 
for the bush bearing. The bush bearing shall be 
provided at blade end. 

8.6.1 Instructions for the proper lubrication of 
bearing shall be furnished by the manufacturer. 

8.6.2 The bearing retaining screw shall be 
provided on the commutator end bearing and a 
suitable lock washer shall l)e provided to hold 
the ball bearing in position on blade end side so 
that armature may be removed together v/ith 
both the bearings for maintenance. 

8.7 Guard 

The fans shall have a suitable robust guard to 
provide, in normal use, adequate protection 
against personal injury as far as possible and shiall 
be of close mesh type unless otherwise speci- 
fied. When the guards are in two pieces positive 
locking arrangement to keep the two pieces 
together should be made. 
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DETAIL OF RING AT X 



^^PACi^iG QETV/EEN TWO CONCENTRIC 
R'NG, 10 mm 

Material : For cage guard — Spring steel wires Grade 1 of IS 4454 ( Part 1 ) : 1981 and IS 1079 : 1988 for others: 

♦Punch 5 mm type IS 6680 : 1992/5. 

NOTES 

1 Fan guard rib ends to outer and inner rings should be spot welded, 

2 Oxidized copper finishes according to IS 1378 : 1987 and lacquer according to IS 349 : 1981 to be applied on the- 
oxidized surface. 

3 Unless otherwise specified dimensions are applicable for both 300 and 400 mm sweep fans, 

4 Four key slots equally spaced shall be provided on the guard size of screw for each key slot shall be M 3*5 X 12 
with plain washer riveted at the end. 

All dimensions in millimetres. 

Fig. 5 Close Mesh Guard for Fixed Type Fan 




GIMBAL kmo TOP^ 
(F(G 7) 



INSULATING BUSH 
(FIG 13} 
FAN MOTOR 
^FIG 10) 



GIMBAL .RING BOTTOM- 

(FIG 8) \ 




SCREW TO BE OF ADEQUATE 
LENGTH FOR RIVETING !N 
POSITION 



FAN Blades-^ 

tFlO \) 



CLOSE MESH GUARC -^ 
(FiG 11) 



NOTES 

t Unless otherwise specified dimensions are applicable for both 300 and 400 mm sweep fans. 
2 The mounting hole shall be ^ 13 in case of 24 V fan and shall be ^ 9 in case of other fans. 

All dimensions in millimetres. 

Fig. 6 Sv^ivelling Type Fan 
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Material : St 42-S ( IS 226 : 1975 ) 
♦Stamp 5 mm type IS 6680 : 1992/7. 

NOTE — Unless otherwise specified dimensions are applicable for both 300 and 400 mm sweep fans. 

All dimensions in millimetres. 

Fig. 7 Gimbal Ring Top ( for Swivelling Type Fan ) 
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Material : St 42-S ( IS 226 : 1975 ) 
*Stamp 5 mm type IS 6680 : 1992/8 

NOTE — Unless otherwise specified dimensions are applicable for both 309 and 400 mm sweep fans. 

All dimensions in millimetres. 

Fig. 8 Gimbal Ring Bottom ( for Swivelling Type Fan ) 
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SECTION- AA 



Material : Cast Iron Gr FG 200 ( IS 210 : 1978 ) 
♦Cast 5 mm type IS 6680 : 1992/9. 

NOTE — Knock out plug of polyethylene or steel ( IS 1079 : 1988 ) shall be provided in the mounting holes. 

AH dimensions in millimetres. 

Fig. 9 Fan Basb ( Swivelling Type ) 



8»7,1 The fans shall have a suitable robust guard 
to provide adequate protection against personal 
injury as far as possible in normal use. Only 
close mesh guards in accordance with Fig. 5 
shall be provided. The wires of the guard shall 
be not less than 1*6 mm in diameter ( see 
IS 1137 : 1990 ) and the centre distance 
between the wires shall not exceed 10 mm. 

8.7,2 In the case of swivelling or bracket type 
fans, the guard shall be fitted with a suitable 
hand grip for adjusting the position of the fan. 

8.8 Brushes and Brush Holders 

The dc fans shall be provided with brush holder 
arrangement as given in Fig. 16. All electrical 
leads shall terminate in soldered or crimped 
brass/copper lugs which shall be fixed in 
position by means of screws. The carbon brush 
aad spring shall be provided in accordance 
with Fig. 17. The grade of carbon brushes shall be 
as agreed between the purchaser and the supplier. 



8.9 Method of Mounting 

8.9.1 The mounting shall be as follows: 

^Rigid — The direction of draught is 
changed only by changing the position of 
the fan. Motors for such fans shall be 
secured in the lower hinged position of the 
frame for convenience of inspection. The dc 
motor shall be able to swing about the hinge 
and expose its commutator side so that the 
commutator and the brushgear may be 
examined with ease.' 



8.9.2 Clamping Devices 

All clamping devices, where provided, nS^hall be 
of Strong and simple design. Thy shall be so 
arranged that the mechanism may be positively 
adjusted without there being undue risk of its 
working loose. 
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DETAIL OF CLAMP 



Material : Cast Iron Grade FG 200 ( IS 210 : 1978 ). 

♦Cast 5 mm type IS 6680 : 1992/10. 

NOTE — Screw head pocket to be filled with soft solder or epoxy resin ( see 8.12 J ). 

All dimensions in millimetres. 
Fig. 10 Motor for Swivelling Type Fan 



8.10 Connector, Connecting Lead and Insulating 8.11 Field Coils 



8.10.1 A connector shall be provided in accor- 
dance with the details given in Fig. 18. The 
connector shall be mounte^d in the ceiling of 
the coach and shall be supplied separately with 
the fan for fixed type fans only. 

8.10.2 The twin twisted connecting lead shall 
be PVC insulated copper conductor of size 
0-5 mm^ conforming to IS 694 : 1990. The leads 
from the fan shall be taken in such a way that 
the wires are not rubbed or damaged by the 
swivelling movement of the fan body. 

8.10.3 Insulation bushes for insulating 24 V dc 
fan only from the carriage body shall be 
supplied as in Fig. 12. Insulating grommets shall 
be provided where the wiring lead enters the 
motor case and the motor body. 



Fans designed for dc supply shall be supplied 
with aluminium field coils only in which case 
an anodized plate marked ^Aluminium' shall be 
provided. 

8.12 Removal of Armature, Field Coils 

8.12.1 Contrivance to ward off easy removal of 
armature and field coils as given in Fig. 4 and 
10 shall be provided. A standard locking 
arrangement shall be provided for securing the 
inspection dome cover as given in Fig. 19. 

8.12.2 Further any other anti-theft measures as 
may be considered necessaiy by the purchaser 
because of special worTcing conditions shall be 
incorporated in the macTiine. 
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Material : Spring Steel Wires IS 4454 ( Part 1 ) : 198], Steel TS 1079 : 1988 for others. 
♦Stamp 5 mm type IS 6680 : 1^92/11. 
NOTES 
i Fan guard rib ends to outer or inner rings should be spot welded. 

2 Oxidized copper finishes according to IS 1378 : 1987 and lacquer according to IS 349 : 1981 to be applied on the 
oxidized surface. 

3 Four key slots equally spaced shall be provided on the guard. Size of screw for each key slot shall be M y^ X 12 
with plain whasher riveted at the end. 



Fan Sweep 


X 

Dia 


400 


425 


300 


334 


225 


250 



All dimensions in millimetres. 

Fig. U Close Mesh Guard for Swivelling and Bracket Type Fan 



8*13 Sizes of Screws 



Location of Screw 



Size 



The screws shall conform to IS 4218 (Parts 1 

to 6 ) : 1976. The following sizes of screws are Clamping motor body to M 6 x I'OO 

recommended: outer carcass 



Location of Screw 



Size Length Securing two halves of M 6 x 1*D0 

mm outer carcass 



Commutator-end bearing M 3-5 x 0*60 16 Securing magnetic core M 5 x 0*80 
grease cap and frame to motor 

case 

Securing field leads on M 3*5 x 0-60 6 
brush holder Fixing blade on shaft M 5 x 0-80 



Length 
mm 

18 
18 

28 

16 
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Location of Screw 

Fixing mesh guard to the 
carcass 

Fixing connection strip 
to bak elite base of brush 
holder 

Fixing wiring leads to 
regulator resistance 



Size 



Length 
mm 



M 10 X 1-50 20 



M 3-5 X 0-60 



M 3-5 X 0-60 




SECTION XX 



b) with double or reinforced insulation for 
fans designed to operate above extra low 
voltage. 

8.15 Protection Against Direct Contact 

In the assembled fan and regulator, live parts 
shall not be accessible to the standard test finger 
( see IS 1401 : 1970 ). In the case of a double 
insulated fan, both functionally insulated parts 
and live parts shall not be accessible to the 
standard test finger. 

9 FINISH 



9.1 All the surfaces of a fan motor with blades, 
guards, supports and regulator, if any, shall be 
of corrosion resistivity material or shall be 
suitably and durably protected against 
corrosion. The details of the finish required 
shall be indicated by the purchaser ( see 
Annex C ). 




10 INSULATING MATERIALS 

10.1 With the exception of resistance wires in 
regulators, winding of fans and regulators shall 
be insulated with Class E insulating materials 
which comply with limits of temperature-rise 
specified in 19.3. These insulating materials are 
detailed in IS 1271 : 1985. 



10.2 PVC Nylon insulating sheet matching to 
the armature core stampings shall be provided 
on both ends of the armature core to provide 
insulation for overhang portion of the armature 
winding". 



NOTES 

1 Unless otherwise specified, dimensions are 
applicable for both 300 and 400 mm sweep fans. 

2 The length of the insulating bush shall suit the 

castings. 

All dimensions in miUimetres. 

Fig. 12 Insulating Bush for 

24 V dc Fans 

8.14 Protective Measures 

From the point of view of protection against 
electric shock, electric fans shall be either of the 
following two types: 

a) with functional insulation only for extra 
low voltage fans, and 



'An insulating PVC bush shall be provided 
after the commutator for support and 
insulation to the armature leads leading 
from armature winding to the commutator 
rises.' 



11 SPEED REGULATORS 



11.1 The fan regulator switch and regulator 
resistance, if required, shall be in two separate 
units. The fan regulator switch and regulator 
resistance box shall generally conform to Fig. 20 
and 21 respectively. Fan shall be capable of 
running on all the contact with the regulator 
at the rated voltage or voltages or within the 
whole rated voltage range whichever is 
applicable. 
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FAN MOTOR 




-REGULATOR KN08 
(FIG. 21) 



-rN$ULATlNG BUSH FOR 2A dc FANS 
(FrG.12) 



All dimensions in millimetres. 
Fig. 13 Bracket Type Fans ( Sweep 225 mm ) 
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SNAP HE-AD SCReW 
DETAIL 'C* 



DETAIL 'B' 



SEE DETAIL AT'C' 



DETAIL 'A' 

Material : Cast Iron Gr FG 200 ( IS 210 : 1978 ) 

All dimensions in millimetres. . 

Fig. 14 Base for Bracket Type Fan ( Sweep 225 mm ) 
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DETAIL A 



Material : Cast Iron Grade FG 200 and MS ( IS 210 : 1978 and IS 226 : 1975 ) 
All dimensions in millimetres. 

Fig. 15 Bracket for Bracket Type Fan ( Sweep 225 mm ) 



11.2 The regulator handle, knob or push 
buttons shall be so placed that it may be safely 
and conveniently manipulated and shall only 
rest in one of the regulating positions. It shall 
be so designed that it does not become loose in 
use. The 'OFF' and running positions of the 
regulator shall be distinctly and clearly marked 
as 0-I-II4II where 'O' is the 'OFF' position and 
the indicator shall correctly indicate the 
position of the regulator. 

11.3 The regulator handle, knob or push bottons 
shall either be of insulating material or if of 
metal, shall be adequately insulated electrically. 
All metallic parts associated with it, shall be 
protected from accidental contact. 

11.4 The mechanism of the regulator shall be 
so designed as to ensure positive contact at 
each running position. In the case of inductance 
type regulators, it is essential that no portion 
of the inductive winding shall remain perma- 
nently short-circuited in any of the running 
positions. 

11.5 The regulator shall have an *OFF' position 
preferably next to the lowest speed contact and 
shall be provided with not less than three 
running positions. The speed difference at any 
running position shall not deviate by more 



than ±50 percent from the ideal speed 
difference calculated on the basis of maximum 
and minimum speeds divided by the number of 
steps provided in the speed regulator. 

NOTE — The following example illustrates the signi- 
ficance of this clause; 

Let the maximum speed of the fan be 400 rev/min 
and the minimum speed be 200 rev/min. 



Then the ideal speed difference will be 



200 

4 



== 50 rev/min. 

The speed difference between any two running 
positions should be between 75 and 25 rev/min. 

12 STARTING 

12.1 The fan shall be capable of starting from 
rest at 85 percent of the lowest voltage in the 
voltage range with the regulator, if any, being 
set in any of the positions of normal use. 

13 INTERCHANGEABILITY 

13.1 The motor of the fan of the particular 
size, rated voltage and model and its associated 
components including regulator and set of 
blades shall be interchangeable such that the 
performance of the fan keeps within limits 
specified in this standard. 
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SECTION AA 



3 SIMILAR HOLES 

FOR CSK SCREWS 

7 




\R9-5 



2-M3-5X0-6 TAPPED 
HOLES 



3 THICK 



1-5X1-5UCUT 



M16x2^ 




3-M3-5xO-6 TAPPED HOLES 
3 



^"+0025 



KNURLED 
ALROUND 




^ i — : — s^i -t t t 




NOTES 

1 Part No. 3, 5, 6, 7 ami'8 to be zinc plated according to IS 1573 : 1973. 

2 Zinc alloy for Part No. 2 and 4 shall be Zn AL-4 and conform to IS 713 : 1981. 



8 j CSK HD Screw M3-5 X 0*6 


3 


Steel IS 1365 ; 1978 


7 


Plain washer 


Steel IS 2016 : 1967 


6 


Terminal screw M3*5 X 06 




SteellS 1366: 1982 


5 


Connecting link 




Steel IS 1079: 1988 St 34 


4 


Cap insert 




Zinc alloy 


3 


Brush cap 




Phenolic IS 1300: 1966 Gr 3 


2 


Brush box 




Zinc alloy 


1 


Insulating base 




Phenx)lic IS 1300 : 1966 Gr 3 


Part No. Description 


Qty 


Material and Specification 



Ail dimensions in millimetres. 

Fig. 16 Brush Holder for Carriage Fan 



14 



18 6680:1992 




2 CLOSED TURNS 
AT BOTH ENDS 



5.0± 



38±2 



CONDEMNING LINE 




+0.2 



-0,03 
*0.11 



-0.03 
+OJt 



SPRING 



CARBON BRUSH 



Spring Details : 

1. Material : Spring steel wire Gr 3 or Gr 2 to IS 4454 ( Part 1 ) : 1981, copper plating 0'0J5 mm thick to 

IS 1 772 : 1973 (Grade 2) 

2. Diameter of wire 0*50 mm ( 25 S. W. G. ) 

3. No. of active turns 12 ± ] 

4. Total No. of turns 16 d: 1 

5. When the testing weight is 360 grams. Spring compressed length should be 14'5 1 3!^ mm. 

All dimensions in millimetres. 

Fig. 17 Spring and Carbon Brush for Carriage Fans 



13*2 The dimensions of fans and its associated 
components including blades, brush holder, 
regulator, guards, etc, which are important for 
ensuring interchangeability shall be in accor- 
dance with the relevant figures. 

14 SILENT OPERATION 

14,1 Precautions shall be taken in the 
manufacture of fans and regulators to ensure a 
reasonable degree of silence at all speeds. 



NOTE — The need for specifying limits of noise 
levels (acoustical) of the fans is recognized. However, 
it has not been found possible to specify these limits 
at present on account of: 

a) lack of data on the acceptable noise levels, and 

b) lack of agreed definition of noise level and 
method of evaluating the same. 

The criterion of noise level may, therefore, be 
subject to an agreement between the manufac- 
turer and the purchaser. 
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TERMIM/U. MATERIAL 
BRASS IS:319 



0^ 




SECTION XX 



1.5±0.1 



Fig. 18 



AH dimensions in millimetres. 
COKNBCTOR ( 2-WaY ) RAILWAY CARRIAGE FaN 



IS 6680 : 1992 




.0 6-4. 




BRAZED OR, 
WELDED—/ 





016 


/" 


^ 8.. ^ 


L 


•6 



TO BE BRAZED OR WELDED 




4>10 



NOTE ~ Fe 2n-12 according to IS 1573 : 1986. 
Passivated 



Part No. 


Description No. of 


Material and Specification 


1 


Skirt 




Steel IS 1079: 1988 Gr *0' 


2 


Screw 




Steel Grade CI 4, CI 5 or 

Mn 75 Fe Znl2, IS 7283 : 1974 


3 


King 




Steel wire IS 280 : 1978 Annealed i^see 

Note) 


4 


Frame 






5 


Motor inspection dome cover 







All dimensions in millimetres. 

Fig. 19 Akti-Thept Arrangement for Carriage Fan Inspection Dome Cover 
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/^ f--;^ rjp!^^ rt^ ryf. 




U-L p CSK HOLES FOR 
NO 6 WOOD SCREWS 




Material : Metal or Phenolic Grade 3 to IS 1300 : 1966. 
^Cast 3 mm type IS 6680 : 1992/20. 

NOTES 

1 Switch assembly to fit in 57^ recess in coachpanel. 

2 Marking on face plate to be engraved or sunk. Face plate shall be plain, flat and with bevelled edges. 

All dimensions in millimetres. 

Fig. 20 Fan Regulator Switch ( Thrbe Speeds ) 



15 COMMUTATORS 

15.1 Motors with commutators shall have a 
fixed brush setting. They shall work from full 
speed to lowest speed without undue sparking 
and without injury to the surface of commutator 
or brushes. 

15.2 Commutator bar shall be made of copper 
of ETP to IS 5885 : 1977. The built up mica or 
treated mica commutator separator shall be 
used as per IS 2464 : 1963. 

15.3 The commutator shall consist of 24 
segments and shall have dia of 40 ± 0*5 mm. 
The thickness of the mica separator shall be 
0-8 ± 0-2 mm. 

15.4 The radial gap between the commutator 
and the brush holder shall be maintained 
between 2*5 ± 0-5 mm. 

Commutator will be with flush mica segments so 
as to obviate necessity of undercutting, etc, in 
service. 



15.5 The surface roughness of the commutator 
will not exceed roughness value of 5 microns. 
The commutator shall be of true cylindrical 
shape without any skew. The ovality on the 
commutator will not be more than 0-05 mm and 
the unevenness between the adjacent bars will 
be within 0*03 mm. 

16 PERFORMANCE REQUIREMENTS 

16.1 The minimum air delivery and the 
maximum electrical power input at the tesl 
voltages and at full speed shall be as given in 
Table 1. The maximum weight of the complete 
fan is also specified against each size. 

17 TOLERANCES ON RATINGS 

17.1 For a railway carriage fan covered by this 
standard, in no case shall the measured per- 
formance be inferior to that given in this 
standard. 
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™=^=™°=^ 



-f ' > 



K 



57±9-5 



ill 



50tc.5 



^3-7^ PIXSMG HOLES FOR M5*0-9 
SCREW WITH WSHER 




BOBBIN 



3- 71^ FIXING HOLES FOB* 
M5«0^ SCREW WITH 
VWSHER 




SECTION BB 



-TERMINAL BOARD 



^^'\r4i t-H i4 



' i' M' 'i 



SECTION CC 




^ k-*e-^ 




SECTION X^ 



*Cast/Punch 5 mm type IS 6680 : 1992/21. 
NOTES 

1 Tii^e case and cover may be made of cast iron or fabricated out of MS sheet 1*6 mm thick. 

2 The material for bobbin shall be porcelain. 

All dimensions in millimetres. 

Fig. 21 Resistance Box for Fan Regulator 



Table 1 Performance Data 

{Clause 16.1 ) 





DC Fan Sizes 


AC Fan Sizes 




'loo 


300 225 


loo 300 22? 




mm 


mm mm 


mm mm mm 


Minimum air deli- 
very in m'/min 


50 


37 20 


65 30 14 


Maximum electrical 
power input in W 


38 


32 20 


60 40 28 


Maximum weight 
in kg 


15 


14-5 13 


15 14'5 13 



17.2 In addition, the observed results expressed 
as a percentage of the rating assigned by the 
manufacturer shall be within the following 
limits: 

Air delivery Not less than 90 percent. 

Input ± 5 percent. 

18 MARKING 

18.1 Each fan shall be indelibly marked v^ith at 
least the following information; 

a) Manufacturer's name, trade name of fan 
( if any ) and number; 



b) Rated voltage or voltage range; 

c) Type of fan, ac or dc; 

d) Frequency or frequency range of power 
supply, if ac; 

e) Input in watts ; 

f) Size of fan; and 

g) Country of manufacture. 

18.2 An oval or rectangular plate of 50 mm x 
30 mm fixed by two screws or rivets shall be 
provided on the fan motor for marking the 
Railway's Code initials and serial number, 

18.3 Additional information that the manufac- 
turer may be requested to supply is given in 
Annex B. 

18.4 Additional information that the purchaser 
may be requested to supply is given in 
Annex C. 

18.5 The railway carriage fans may also be 
marked with the Standard Mark. 

18.6 IRS markings on castings and components, 
if provided, shall be acceptable. 
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19 TESTS 

19.1 General 

Tests shall be classified as type, acceptance and 
routine test. 

19.1.1 The following shall constitute type tests 
and shall be carried out on 5 samples of fans of 
the same type and rating selected preferably at 
random from the regular production: 

a) Air delivery ( 19.2 ), 

b) Temperature-rise ( 19.3 ), 

c) Mechanical endurance for regulators only 
(19,4), 

d) Power factor ( 19.5 ), 



c) A sample running test to determine that 
the fan and the oscillating mechanism are 
in working order; this includes oscillating 
mechanism, if fitted. 

19.1.4 Limits of Error In Electrical Instruments 

The measuring instruments shall be of accuracy 
class 2*5 for type tests and class 1 for accep- 
tance tests. For routine tests, industrial class 
measuring instruments may be used ( see IS 1248 
( Parts 2 and 3 ) : 1983. 

19.1.5 Test Voltage 

The voltage at which various tests are to be 
conducted are given below for 24 V dc, 110 V 
dc, 110 V ac and 140 V ac fans respectively: 



SI No. 


Test to be Conducted 


Test Voltage For 

^ 






24Vdc 


llOVdc 


110 Vac 


140 Vac 


1. 


Temperature-rise 36 V dc 


135 V dc 


135 Vac 


168 V ac 


2. 


Starting 20 V dc 


98 Vdc 


98 Vac 


98 V ac 


3. 


Air delivery and maximum electrical 24 V dc 
power input 


110 Vac 


110 Vac 


140 V ac 


4. 


Speed 24 V dc 


1 10 V dc 


1 10 V ac 


140 V ac 


"5. 


Power factor — 


— 


110 Vac 


140 V ac 


NOTE 


— Frequency of supply for ac fans shall be 50 cycles for testing. 







e) Leakage test ( 19.6 ), 

f) All acceptance tests, 

g) Corrosion test (under consideration), 
and 

h) High operating voltage test for 24 V dc 
and 110 V dc fans. The 24 V dc and 
110 V dc fans shall be subjected to 45 V 
dc and 229 V dc for five minutes and 
shall not show undue wear on brushes or 
commutator and no damage to the insu- 
lation shall occur. 

19.1.2 The following shall constitute acceptance 
tests: 

a) Starting ( 12 ), 

b) Air delivery ( 19.2 ), 

c) High voltage ( 19.7 ), 

d) Electrical input ( 19.8 ), 

e) Fan speed ( 19.9 ), and 

f) Insulation-resistance ( 19.11 ). 

19.1.2.1 Acceptance test, if requested, shall be 
made on samples selected according to a 
method of sampling agreed to between the 
purchaser and the manufacturer. A recommend- 
ed method of sampling is given in Annex D. 

19.1.3 The following shall constitute routine 
tests: 

a) Flash test ( 19.10 ), 

b) Insulation-resistance ( 19.11 ), and 



19.1.5.1 Limits of voltage varitatlon 

The variation in the test voltage shall not 
exceed ± 1 percent of the test voltage during 
air delivery test. While taking the current and 
watt readings during these tests, however, the 
voltage shall be maintained at the test voltage. 

19.1.6 Before taking any steps towards testing a 
fan in accordance with this standard, it is 
essential that it should have been 'run in' for 
at least one hour at the highest voltage of the 
voltage range imless otherwise specified. 

19.2 Air Delivery T^st ( Type Test ) 

The following method for determining the air 
delivery of the fan shall be followed. 

19.2.1 Test Chamber 

The fan shall be tested in a test chamber having 
the following dimensions: 

Length : 4-50 m, width : 4*50 m, and 
height : 3*0 m. 

This chamber shall be reasonably free from 
extraneous draughts while the test is being 
carried out. 

19,2.1.1 The test chamber shall be free from 
obstructions other than the stand on which the 
fan is mounted. Any table or shelf for electrical 
instruments shall be on the intake side of the 
fan, beyond a distance of 0*90 m from the plane 



20 



IS 6680 : 1992 



of the fan blades. No heating or cooling 
apparatus shall be used in the test room while 
the test is in progress. 

The fan shall be mounted with the blade centre 
l'2p m from the floor and with the front of the 
blades at least 1-20 m from the back wall and at 
least l-SOmfrom the side walls. 

19.2.2 Testing Instrument 

The air movement shall be measured by means 
of a rotating vane anemometer having an 
internal diameter not exceeding 100 mm suitable 
for the range of velocities to be measured. It is 
recommended that the anemometer be 
calibrated frequently. 

19.2.3 Arrangement of Apparatus 

19.2.3.1 The arrangement of the apparatus ( see 
Fig. 22 ) shall be such as to permit the 
anemometer being moved in a horizontal plane 
eontaining the axis of the fan, the movement 
being at right angles to the axis and extendable 
in both directions. The anemometer shall be 
supported in such a manner as to offer as little 
obstruction as possible to the air flow. The axis 
of the anemometer vane shall always be parallel 
to the axis of the fan blades. 

19.2.3.2 The distance between the test plane 
and the plane of the fan blades shall be three 
times the size of the fan in millimetres. 

For example: 

Distance between the test plane and the plane 



of the fan blades for 300 mm size fan shall be: 

3 X 300 -= 900 mm 
19.2.4 Procedure for Test 

19.2.4.1 The measurements shall be carried out 
with the fan running at full speed at the test 
voltage and with the guard in position. 

19.2.4.2 Readings shall commence at a point 
20 mm from the axis of the fan blades, and shall 
progress along the horizontal line in each 
direction, by increments of 40 mm in width. 
Readings shall be continued in each direction 
until the true air velocity falls below 24 metres 
per minute. 

19.2.4.3 Each reading shall consist of the time 
taken by an air movement of 300 m measured by 
the anemometer, except when such air movement 
takes more than two minutes; the reading shall 
then consist of the time taken by a movement 
of some convenient and readable quantity of air 
requiring approximately two minutes. In no case 
should the duration of the reading be less than 
one minute. 

19.2.4.4 The average air velocity over any annulus 
shall be the mean of the readings on either 
side of the axis of the fan blades at each mean 
radius of annulus. 

19.2.4.5 The average velocity so obtained, 
multiplied by the area of the corresponding 
annulus shall be taken as the total air delivery 
through that annulus. 



TELESCOPE 



POSITION OF 
OBSERVER 




All dimensions in millimetres. 

Fig. 22 Arrangement for Air Delivery Test 
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19.2.4,6 The sum of the air deliveries through 
all such annuli up to the limit of readings 
in 19.2.4,2 shall be taken as the measured air 
delivery of the fan for the purposes of this 
standard. 

19,2.5 Air conditions ( temperature, relative 
humidity, pressure ) obtamed at the test 
chamber during tests shall be recorded with the 
test result. 

NOTE — No correction is to be made until an agree- 
ment is available on correction factor, 

19.3 Temperature-Rise of Fan Motor and 
Regulator ( Type Test ) 

19.3.1 Permissible Temperature-Rise 

The fan motor and regulator shall be tested at any 
cooling air temperature not exceeding 50°C, but 
whatever may be the value of this temperature, 
the permissible temperature-rise when measured 
as described in 19.3.3 shall not exceed the limits 
^iven in Table 2. 

19.3.2 Measurement of Cooling Air Temperature 
During Tests 

The cooling air temperature shall be measured 
by means of several thermometers placed at 
different points around the fan motor at a 
distance of one to two metres, and protected 
from all heat radiations and extraneous 
draughts. The thermometers used for this test 
shall be accurate to ±0'5*^C. 

19,3.2,1 The value to be adopted for the 
temperature of the cooling air during a test 
shall be the mean of the readings of the 
thermometers taken at equal intervals of time 
<luring the last quarter of the duration of the 
test. 

19.3.3 Measurement of Temperature-Rise 

The temperature-rise measurements shall be 
carried out by the method indicated in Table 2, 
immediately after the air delivery test or after 
the fan has been run long enough to ensure that 
the temperature-rise has reached a constant 
^alue. 

19.3.3.1 All temperature-rise to be measured by 
thermometer method [ Items (iii), (iv), (v) (vi) 
and (vii) of Table 2 ] shall be taken at the 
hottest accessible surface of the part, as also on 
the parts which are likely to cause injury to any 
adjacent insulating material. 

19.3.3.2 The method of measurement of tempe- 
rature-rise by change in resistance for copper 
conductor is as follows; 

The temperature-rise t^ — ty may be obtained 
from the ratio of the resistance by the formula: 



where 

R^ ^ resistance of the winding at tempera- 
ture ^2 (X) at the end of the test, 
and 

Ri ^ initial resistance of the winding at 
temperature tj ^C) { cold ). 

From the above, the hot temperature (t^) can 

be expressed as /g = -k^ ( ^i -f 235 ) — 235. 

NOTE — For aluminium conductor ( see 8.11 ), the 

formula for calculating temperature-rise shall be: 

t7^ 230 HV 

Table 2 Permissible Limits of Temperature^Rise 

( Clauses 18.3.1, 18.3.3 and 18.3.3.1 ) 



SI Part of Motor or 

No. Regulator 



Tempera- Method of 
ture-rise Measurement 

Class E 

Insulation 



i) Insulated windings of 65^C 1 

motors I 

1 Change of 

ii) Insukued windings, if 65 C >- resistance 

any, of reguhtor ( with \ 

continuous running on i 

any contact ) J 

iii) External surfaces other 30 C 1 

than metallic handles, j 

likely to be touched | 

momentarily during I 

normal usage ! 

1 

iv) Metallic handles and lO'C ! 

grips y 

v) External surface of the 30''C i Thermo- 

capacitor and resis- 1 meter 

tance boxes ' 



vi) Commutator 



90'C 
(Mica) I 

I 

35X J 



t2 + 235 
ti + 235 



1^ 
Ri 



vii) Bearings 
NOTES 

1 The thermocouples, if used, should be applied 
only to external surfaces which can be reached by an 
ordinary thermometer. 

2 The temperature-rise values given above are for 
fans normally made to this specification to work in 
cooling air temperatures not exceeding 50^C. Never- 
theless, fans made to w^ork in higher cooling air 
temperatures can be regarded as complying with this 
specification provided the temperature-rise values are 
reduced corresponding to the increase in cooling air 
temperature. Such fans shall be speciaUy nnrkcd. 

19.4 Mechanical Endurance Test ( for Regulators 
Only ) ( Type Test ) 

19.4.1 The regulator shall continue to function 
satisfactorily after being subjected to a test of 
2 500 operations of the regulator switch when 
connected to a fan with locked rotor or an 
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electrical load of an equivalent impedance 
supplied at the maximum rated voltage. One 
operation includes a full cycle of movement 
from the *OFF' position to the *full speed' 
position ( or to the other extreme position) and 
back to 'OFF'. The test shall be made approxi- 
mately at the rate of 6 operations per minute. 

19.5 Power Factor Test ( Type Test ) 

19.5.1 The power factor of fan v/ith its 
associated capacitor, if any, in circuit when 
tested at the test voltage and the highest speed 
of the fan shall be not less than 0-90. This test 
shall be applicable for ac, that is, this test shall 
be applicable for ac fans. 

19.6 Leakage Test { Type Test ) ( Not Applicab le 
to dc Fans ) 

19.6.1 This test shall be carried out in 
accordance with 13.2 of IS 302 ( Part 1 ) : 1979, 

19.6.2 The leakage current shall not exceed 
300 mA ( peak ). 

19.7 High Voltage Test ( Acceptance Test ) 

19.7.1 The source of supply for high voltage 
test shall not be less than 500 VA. 

19.7.2 The high voltage test shall be appUed to 
all new and completed fan motors and regula- 
tors in normal working conditions with all parts 
in place. 

19.7.3 An ac test voltage at any convenient 
frequency between 40 and 60 Hz and of 
approximately sine wave-form shall be applied 
and maintained for one minute without showing 
any kind of breakdown or flashover. 

The test voltage shall be applied as follows: 
a) For fan motors 



i) Between live parts and 
body in the case of 
24 V fans 

ii) Between live parts and 
body in the case of 
110 and 140 V fans 



500 + 2 X 
rated voltage 

1 500 + 2 X 
rated voltage 



b) For regulators 

i) Between any terminal 500 + 2 X 
and the body rated voltage 

ii) Between the terminals 500 + 2 x 
with the regulator in rated voltage 
the *OFF' position 

19.7.4 At the end of one minute, the test 
voltage shall be removed and the insulation- 
resistance test conducted as in 19.11. 

19.8 Electrical Input Test ( Acceptance Test ) 

The electrical power input in watts to the fan 
shall be determined by running the fan at the 
test voltage specified with the regulator in the 
highest speed position. 



19.9 Measurement 
Test) 



of Fan Speed ( Acceptance 



The speed of rotation of the fan shall be 
determined by running the fan at the test 
voltage and at its rated frequency. The method 
of measurement shall be such that the speed of 
the fan is not appreciably affected. The speed 
shall be not less than the speed of fan noted 
during air delivery test. 

19.10 Flash Test ( Routine Test ) 

Every fan shall withstand the voltage specified 
in 19.7 for one second when it is applied 
instantaneously. 

19.11 Insulations-Resistance Test ( Routine Test > 

19.11.1 The insulation-resistance test shall be 
carried out on fans and regulators immediately 
after conducting the flash test ( see 19,10 ). 

19.11.2 The insulation-resistance of the fan 
motor and its regulator shall be not less than 
two megohms when tested after the completion 
of the flash test, with a dc voltage of approxi- 
mately 500 volts applied between points as used 
for the high voltage test or flash test. 
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ANNEX A 
( Clause 2,1 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. Title 

5 : 1978 Colours for ready mixed 

paints and enamels ( third 
revision ) 

151 : 1985 Ready mix paint, spraying, 

finishing, stoving, enamel for 
general purposes, colour as 
required (first revision ) 

210 : 1978 Grey iron castings ( third 

revision ) 

226 : 1975 Structural steel ( standard 

quality ) (fifth revision ) 

280 : 1978 Mild steel wires for general 

engineering purposes ( third 
revision ) 

302 : 1979 Safety of household and 

similar electrical appliances : 
Part 1 General requirements 
(fifth revision ) 

319 : 1989 Free cutting brass bars, rods 

and sections ( fourth revision ) 

349 : 1981 Lacquer, cellulose nitrate, 

clear, finishing, glossing for 
metal (f^rst revision ) 

549 : 1974 Split pins ( second revision ) 

648 : 1980 Non-oriented electrical steel 

sheets and strips for magnetic 
circuits ( second revision ) 

-649 : 1963 Methods for testing steel 

for magnetic circuit of power 
electrical apparatus ( revised) 

694 : 1990 FVC insulated cables for 

working voltages up to and 
including 1 100 V ( third 
revision ) 

713 : 1981 Zinc base alloy ingots for die 

casting ( second revision ) 

1079 ; 1988 Hot rolled carbon steel sheet 

and strip (fourth revision ) 

1137 : 1990 Thickness of sheet and dia- 

meters of wires (first revision ) 

1248 Direct acting indicating ana- 

logue electrical measuring 
instruments and their acces- 
sories : 



(Part 2): 1983 



Ammeters and 
( second revision ) 



voltmeters 



IS No. 
( Part 3 ) : 1983 

1271 : 1985 

1300: 1966 

1365 : 1978 

1366 : 1982 
1378 : 1987 
1401 : 1970 
1573 : 1986 

1772 : 1973 

1885 
(Part 55): 1981 

2016 : 1967 

2102 
(Part 1 ) : 1980 



2464 : 1963 
3024 : 1965 
3980 : 1982 

4218 
( Part 1 ) : 1976 

( Part 2 ) : 1976 

( Part 3 ) : 1976 



Title 

Wattmeters and varmeters 
( second revision ) 

Thermal evaluation and 
classification of electrical 
insulation (first revision ) 

Phenolic moulding materials 
( second revision ) 

Slotted countersunk head 
screws ( third revision ) 

Slotted cheese head screws 
( second revision ) 

Oxidized — copper finishes 
( third revision ) 

Accessibility test probes 
(first revision ) 

Electroplated coatings of 
zinc on iron and steel (second 
revision ) 

Electroplated coatings of 
copper (first revision ) 

Electrotechnical vocabulary ; 
Part 55 Electric fans 

Plain washers ( first revision ) 

General tolerances for 
dimensions and form and 
position : Part 1 General 
tolerances for linear and 
angular dimensions ( second 
revision ) 

Built-up mica for electrical 
purposes 

Electrical steel sheets 
( oriented ) 

Porous metal powder oil- 
impregnated bearings (firsi 
revision ) 

ISO metric screw threads : 

Basic and design profiles. 
(first revision ) 

Diameter pitch combina- 
tions (first revision ) 

Basic dimensions for design 
profiles (first revision ) 
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IS No, 



Title 



IS No, 



{ Part 4 ) : 1976 Tolerancing system {first 5270 : 1969 
revision ) 

5692 * 1988 
( Part 5 ) : 1976 Tolerances {first revision ) 

5885 ' 1977 
( Part 6 ) : 1979 Limits of sizes for commer- 
cial bolts and nuts ( diameter .„ , . .^_ 
range 1 to 52 mm {first ^^^^ ' ^^'^ 
revision) 

-4454 Steel wires for cold formed ^"^55 : 1972 

( Part 1 ) : 1981 springs : Part 1 Patented and 

cold drawn steel wires -— 7283 : 1974 
Unalloyed ( second revision ) 



Title 

Rubber gromniets for general 
purpose 

Tolerances for radial rolling 
bearings {first revision ) 

Copper commutator bar 
{first revision ) 

Radial internal clearances 
in unloaded radial rolling 
bearings 

Single row radial bail 
bearings 

Hot rolled bars for produc- 
tion of bright bars. 



ANNEX B 
( Clause 18.3 ) 

ADDITIONAL INFORMATION TO BE SUPPLIED BY THE MANUFACTURER 



^-1 The following additional information in 
respect of a railway carriage fan shall be 
supplied by the manufacturer on request: 

a) Power factor; 

b) Rated speed in rev/min; 

c) Air delivery at test voltage; 

d) Service value at rated voltage; 

e) Number of blades; 

f) Type of regulator and number of running 
positions; 

g) Class of insulation; 
h) Type of bearings; 

j) Instructions for lubrication of bearings; 

k) Details of winding wires material ( insula- 
tion, size, weight ): 
i) Armature, 
ii) Field, 



iii) Stator^ and 
iv) Rotor; 

m) Angles of fan adjustment ( for swivelling 
fans only ); 

n) Details of regulator resistance wires 
( size, resistance, weight ); 

p) Weight of fan; 

q) Drawings showing the overall dimensions 
of the fan including motor unit with 
fixing centres. Dimensions of the base and 
centres for securing bolts, the swivelling 
arrangement and angle of adjustment, 
shall also be show^a; and 

r) Drawings showing full particulars of the 
armature/rotor and field windings includ- 
ing dimensions, shape, size, section, and 
weight of copper wire used. 



ANNEX C 
( Clauses 9.1 and ISA ) 



C-1 The following information in respect of a 
railway carriage fan shall be suppHed by the 
purchaser on request: 

a) Voltage; 

b) Size; 

c) Type of fan ( that is, fixed, swivelling or 
bracket ); 



d) Bearing types; 

c) Finish ( colour 
IS 5 : 1978 and 
IS 151 : 1985: 

i) fan base, 

ii) gimbal rings, 



with 
paint 



reference 
conforming 



to 
to 



iii) motor body, and 
iv) regulator box; 

f ) Finish ( either oxidized copper and 
lacquered or chromium electroplated 
conforming to relevant Indian Standards ) 
of: 

i) fan blade, 

ii) complete guards and supports, and 

iii) regulator face plate and handle, if of 
metal; and 

g) whether regulator is required Yes/No 

h) Special anti-theft measures, if any. 
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IS 6680 : 1992 



ANNEX D 
{ Clause 19A.2A ) 

RECOMENDED METHOD OF SAMPLING 



D-1 Lot 



All fans of the same type, size aad rating 
manufactured from some material under similar 
conditions of production shall be grouped 
together to constitute a lot. 

D-2 Sample Size 

The number of fans to be selected in the sample 
depends upon the size of the lot and shall be in 
accordance with col 1 and 2 of Table 3 . 

Table 3 Sampling Size, Acceptance and 
Rejection Numbers 



Lot Size 


First 

Sample 
Size 


Second 
Sample 

Size 


Accep- 
tance 
TSo. 


First 
Rejec- 
tion 
No. 


Second 

Recje- 
tion 
No. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


2 to 8 


2 


— 





1 


— 


9 to 15 


3 


™ 





1 


— 


16 to 50 


5 


— 





1 


— 


51 to 150 


8 


8 





2 


2 


151 to 300 


13 


13 





2 


2 


301 or mor^ 


; 20 


20 


1 


3 


4 



D-2.1 The fans in the sample shall be selected 
at random from the lot. For the purpose of 
random selection, reference may be made to 
IS 4905 : 1968. 

D-3 CRITERIA FOR CONFORMITY 

The number of fans selected as per col 1 and 2 of 
Table 3 shall be subjected to all the acceptance 
tests. A fan failing to satisfy any of the require- 
ments of acceptance test shall be termed as 
defective. The lot shall be considered as 
conforming to the requirements of acceptance 
test if the number of defectives in the sample is 
less than or equal to the corresponding accep- 
tance number {see col 4 of Table 3 ). The lot 
shall be rejected if the number of defectives in 
the sample is greater than or equal to the 
corresponding first rejection number ( see col 5 
of Table 3 ). If the number of defective are 
in between the acceptance number and first 
rejection number then a second sample of same 
size ( see col 3 of Table 3 ) shall be selected 
from the lot at random and subjected to all the 
acceptance tests. The lot shall be considered as 
conforming to the requirement of acceptance 
test if the total number of defectives in the first 
and second sample combined is less than the 
corresponding second rejection number ( see 
col 6 of Table 3 ), otherwise not. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under wliich a licence 
for the use of the Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bureaa of Indian Standards 

BIS is a statutory Institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications )» BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc : No. ETD 5 ( 2963 ) 
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Date of Issue 
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BUREAU OF INDIAN STANDARDS 
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Telephones : 331 01 31, 331 13 75 

Regional Offices : 
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NEW DELHI 110002 
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Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 MIDC, Maroi, Andheri ( East ) 
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Branches : AHMADABAD, BANGALORE. BHOPAL. BHUBANESHWAR. 

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. 
JAIPUR. KANPUR. LUCKNOW. PATNA. THIRU V AN ANTHAPUR AM . 



Printed at New India Printinii Press. Khutia. Indii 



